Fundamentals of Algorithms Test 4 November 30, 2009                           Closed Book, Closed Notes
Please Answer all Questions in the Spaces Provided
NAME______________________________
1. Addition (again!): Prove by induction on n that the recursive program for computing binomial coefficients using Pascal’s identity will execute bin(n,k) – 1 additions in order to compute bin(n,k). (E.g. in order to compute bin(10,5) which is 252 the recursive program will do 251 additions.)
2. Characteristic equation I: Solve the following recurrence using the characteristic equation method
fn = 7fn-1 -12fn-2,  f0=0, f1=1

3. Characteristic equation II: Solve the following recurrence using the characteristic equation method
fn = 5fn-1 -6fn-2, f0=0,f1=1

4. Pascal’s Identity: Prove that bin(n,k) = bin(n-1,k-1) + bin(n-1,k) where bin(n,k) is a binomial coefficient.

5. Hand to Hand: Use Dynamic Programming to compute bin(10,5)
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6. Assembly Line Scheduling    


Consider the above diagram as an instance of the Assembly Line scheduling problem with the same interpretation as given in class.

By filling in the table below, determine the minimum amount of time it takes to get through the assembly line.

	J
	1
	2
	3
	4
	5
	6

	f1[j]
	9
	18
	20
	
	
	

	f2[j]
	12
	16
	22
	
	
	


And hence the minimum time to get through the assembly line fOPT = ________________
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